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CUE COMPETITION
Rescorla-Wagner model
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Rescorla-Wagner model and comparator hypothesis
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Extinction and counterconditioning
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Configural learning theory
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Two different systems?
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Occasion setting in humans
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Contextual control and configural learning
3 
  
    <	 
3



 <	73  !DD$ & 
          
 & 
(=
 , 
((


      	     

(=( 	




(
	

,
 37<	  !D.$

(
Contextual control without explicit training
&      
 	
    (=)  &     
   
  	    

 &	EE !D! F"7C9  !!5$ 
 ( =) 
     ("=) 
  
 

(?
(?	


		=) 
)	 >	

<> 	
)?$ 

        E 7 E  !D!
F 9 E7E  !!5 F"$ E !! $


(?	       '   
 :
 
  (=)    
  
 

(=)
$ ,
	
(=)
,
EE !D! F"7C9  !!5$
=
	
= 
 
 378

 !D%9E7E  !D! F%9 +	  76  !DC
F 7"$ EE !!5$


2	

  (=) 
  = 
 > 
	

	

Outshining hypothesis
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Context-dependent effects in humans
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Non-asymptotic learning
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AIM OF PRESENT STUDIES
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TABLE 1
Design summary
Phase 1
Experiment 1
X+
XY+
Y-
Z-
Pretreatment Phase 2
Experiment 2-4
X+
XY-
Y-
Z+
Experiment 1
P+
N-
R
I
C-
Ø-
Experiment 2-4
P+
N-
R±
I±
C-
Ø-
Experiment 1-4
PR+
NI+
C-
Ø-
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TABLE 1
Overview of trained and tested associations
Serial condition Simultaneous condition
T1 → no response
T1 → no response
F → T1 → R1
T2 → R2
T1 → no response
F → T1 → R1
T2 → R2
T1 → no response 
F → T1 → R1
F → T2 → ?
T2 → R2
T1 → ?
F → T1 → ?
T1 → no response
T1 → no response
FT1 → R1
T2 → R2
T1 → no response
FT1 → R1
T2 → R2
T1 → no response 
FT1 → R1
FT2 → ?
T2 → R2
T1 → ?
FT1 → ?
T1 →    F → ?
T1 training
Feature-positive
training
T2 training
Mix training
(75% reinforced)
Transfer test
(75% reinforced)
Counterconditioning F → R2
T1 → F → ?
F → R2
Retest
Temporal
reversal test
%    % $   3'  4(  
#	 3 3 '  $ 
   $   %   $ % ' ' /→ 
	 /#'%'/;
	 '%/;$&#$3
'	 $"&' %
/;;/;$	 $
$		" '	 /'
   %$ # .'$ &   %$"
&#'('$#- '$$$
'($$'$# ('$	 %/9;;	
%"$$"&%/;;;	/%%%/9;; 
($$ '$	  /  $$3 % /9;; 
%%'$ *%/;;;	 
'    % @;;;   '  % $ /# 
% '  % $$    3 ' 
$%$   	 $% %& 
''$1#$3$'$%$
%	 $%@ ?'$
%$!'   '  $     $ 3
$'@ (3	 '%+ 
→/→ //→ %('$	 	 /→ //
→   %  ($$ '$  3   $ 
%$$"3
%3*%
    '  % ' /;   
$	    $3    '	 1 ' 
$%
/;;/;$
  	"  1 '	 '$    '
$1#%11	 %$$%'	 %%
$$'&%/9;;# ,)
@;;;  %  % '  % &	 ' 
!
	

		
&	 '$3$'
$ % @ 	        '#   %
$    '      %/  
'
%&	" '	 %1'
→//%($$'$#	/	 1
%/+ /+ /%%)%/1 .%3
%%  ) )19L%  # . 	 
%%%$%3
   %         
$%$%
# C)%>3 1;;/#	 "%
 $ $    "%
    GH ) '29L%   %
%3$"3
% '3%/9$3
%	 %$%
/;;/;$
 		  %%$3%%
3'%%%%$'1(
→ 1- ($$1# %3%$%/	
3)→ /	 $%$
 ' 1 *'3	  $ $ ' 3
''$1# &	 '%$,($$
'→ / '1$$
/	 '%$#%
→ /	 1	 ''$#%1→
1  (3	  '  → / 	  
%&$1	 '	 1
%%)	 '/A )	 %
 $ %  %% → 1→ M#   % 
%2/;%)	 9/@
)$$%'
	

'	//	 11#%%
( '$  ($$ '$     → 1  1	
&3'/1    '+
%$/	 %$→//#	 %$1	 19L%3"
% *%   ) 17 # %    
'	 $'%%$	 %%
	" 	"  %$  3   
$''$	 1
%  $  %  '  % $ /#	 
$	 $$3$'% (3	
%$+ → 1'%$
       3 =$ $' 
' → /# *% &'  3      
	 	 $
' 	 %%%$''%
        %    
'	 $%&%'
%%$%$,(	 $'%%$&$
'$1 %%$%$	 
'//$+ →/→ /(
'$#/→ /($$'$# ('$	 
+ →/→ M/→ M%($$'$+ /
→ M/→ M%7%	 
&	 %%
 	
'	
  /
/%/9;;	 %/;;;	 %$%%
/9;; #  $ %       % $ 
3%'/%%'
 &   % → //  *% 
	 =$'&

	

		
(	   )  %   =$  
%$3%$$	 	 /	 1# (3
$ $'  '  /"/;# * ' % /    
$'$$	 '%/;
%$$$3
	
	
) .	 $%%
 $ '  $ %     $  
%3)3
%%
	 	 &#$%3*
3$'3%&E*?.*F	 $
*?.*	  " "# ('%    %
  %$ $'    %  & 3 <	
/02/# >% $5$ &'% &
$5
N;9$'$
RESULTS
%#('$@
@%#($$'$$%3
%&       %    ' @1
	 /:'$	 $%31$8
$%   ' $%
$%)%%$3*?.*$%
'&	 
"$5%$3&%%%
 	 /	 @/# N /	 '    
=$3%%$
$	 %$%
%'&%
':A1:1@%$$
	 &3 *?.*	      &	 
   "$5 %	   & 3 %% %
	


	

		
	 /	 @/#N/
 %  $  %$   
<→//$3$	 
$8!/	 →11!1
Transfer test 
%'$1$%/1
3%%('$3
%%'	 %($$'$'
'$	 $/ (
($$'$	 $%/1/
'%3%%%8	 ""	 /9#N/12$
%%'/"
%'$'$3/
!/11$
*?.*   !/ 1  %     3	
 3 /!1# %$  "$5 %  
"$5% >3&3%%%
3	 /	 @;#O70@9	 N;;/ *$*?.*
%!/1	 $%!/
1  "$5 %	     "
$5%	 &3'%%%	 /	 @;#N/
'$!/1
TABLE 2
Mean number of training trials for each group
Serial condition Simultaneous condition
T1 training
Feature-positive training
T2 training
Mix training (75% reinforced)
Counterconditioning
Training
18.31
16.56
13.00
17.63
11.69
16.69
17.44
13.19
20.00
12.06
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T1 F -> T1 T2 F -> T2 T1 FT1 T2 FT2
Transfer Test
R1 responses
R2 responses
T1 F -> T1 T1 FT1
Retest
T1 -> F T1 -> F
Temporal Reversal Test
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Temporal reversal test
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Speaker for  
tone (F) 
Response 
indicator 
Red light (T2/T1) 
“feeder” 
Reward 
counter 
50 cm 
100 cm 
70 cm 
Green light (T1/T2) 
Button (R1/R2) Button (R2/R1) 
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TABLE 1
Overview of trained and tested associations
Training/Test Trial types
T1 → no response
T1 → no response
F → T1 → R1
T2 → R2
T1 → no response
F → T1 → R1
T2 → R2
T1 → no response 
F → T1 → R1
F → T2 → ?
T2 → R2
T1 → ?
F → T1 → ?
T1 training
Feature-positive
training
T2 training
Mix training
(75% reinforced)
Transfer test
(75% reinforced)
Counterconditioning F → R2
Retest
T1 → no response
F → T1 → R1
T2 → R2
Mix training
(100% reinforced)
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TABLE 2
Mean number of training trials for each group
Children Students
T1 training
Feature-positive training
T2 training
Mix training (100% reinforced)
Mix training (75% reinforced)
Counterconditioning
Training
16.90
15.60
7.10
14.95
9.10
10.05
11.60
8.75
7.20
9.45
8.40
7.15
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T1 F -> T1 T2 F -> T2 T1 F -> T1 T2 F -> T2
Transfer Test
R1 responses
R2 responses
T1 F -> T1 T1 F -> T1
Retest
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TABLE 1
Design summary Experiment 1 and 2
Retention test
X[A → +]
X[B → −]
Y[C → +]
Y[D → −]
Acquisition
Y[A]
Y[B]
X[C]
X[D]
Same Different
X[A]
X[B]
Y[C]
Y[D]
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Stimulus set 1
Colour 1
Stimulus set 2
Colour 2
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Results and discussion
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Mean number of training and test trials
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TABLE 1
Performance of all participants in Experiment 1 and 2
Experiment 1 Experiment 2
Total pass Total passTotal fail Total fail
Fail time
pressure
Fail time
pressurePhase
1
2
3
A-B training
A-C training
A-B/C training
Phase 1 test
Symmetry
Equivalence
X-Y training
X-Z training
X-Y/Z training
Phase 2 test
Symmetry
Equivalence
Mixed training
Phase 3 final test
46
45
44
40
36
36
35
34
34
32
32
32
2
1
1
4
4
0
1
1
0
2
0
0
4
2
1
39
39
39
36
34
1
0
0
3
2
32
32
34
34
34
34
32
0
0
0
0
2
0
0
1
1
3
2
TABLE 2
Mean number of trials to criterion
Experiment 1 Experiment 2
M SEMPhase
1
2
3
A-B training
A-C training
A-B/C
Phase 1 symmetry +
equivalence test
Mix Phases 1 and 2
X-Y training
X-Z training
X-Y/Z
Phase 2 symmetry +
equivalence test
SEM M SEM M SEM
No time pressure time pressure time pressureNo time pressure
37.56
34.31
34.63
162.50
33.25
30.13
31.94
144.13
29.06
2.03
1.83
2.92
21.88
1.60
0.46
2.87
24.28
30.69
39.81
33.81
37.75
212.38
3.55
1.38
3.84
28.65
33.00
30.25
30.13
142.31
1.05
0.56
1.67
12.99
1.560.57
37.56
35.63
52.44
152.31
2.56
4.65
10.81
25.36
38.81
35.88
41.06
150.00
3.05
3.67
7.35
13.19
33.63
32.69
29.69
146.38
40.00
32.56
29.69
132.63
2.13
2.24
1.29
13.45
3.06
1.97
0.98
12.03
30.63 28.811.66 0.33
M
	
%#
Equivalence test Phases 1 and 2
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Results and discussion
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Mean number of training and test trials
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Equivalence Test Phases 1 and 2
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Stimuli
ABC
Colour
1
Stimuli
XYZ
Colour
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2
Colour
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Net
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SET 1
Net
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Response Response
Set inhibition
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CUE INTERACTION
Cue-interaction effects in humans
 
  	
   $	 

 %# !& 
'   !     
 	
 	 
%( ) *+, --. '& ,
	  	    		 	  	 
			$	 /	 $	


				

 		 %'*!& 0	 
	 	

				%'"*.& 
				
		
	
1	
 	
		

					
Cue-competition effects in animals
  	  	 
 	  %
$ 		&  
	  	 
	 	     	
			
		
			2	
	
			
		
	


	  	   $ 		   
 	
				

% 34$#4	 )	 * +5	 -678 9 9	 :		 *
, --; ' "8 9	 * , --- ' " * .& 
			
	$	 		
 
	  		  	   <	  
+	4%9 --; '"8 9	*
, --- '"*.&	4%34$#4	 -67&
 $4 
	 	5  	$4
  		   	$ 		  /	 
	
		
	 	
  		 	
     	  	
  
		5 1				

	$		%
& 	
		%!&		
 		 			


			
	
		

		

	
		
			
 	 			

 
	   5 )
 
	  	 
	
		  		
	

		
	 <	 			

			

	+	4
%9 --;8 9	*, ---&	5	 	$
			
		
		
	
Animal models and cue interaction
0		
					
	
  

  $		 

  
 	 	 
/	 	9	$(				
	   		   	
  		 
  	 	 	 	 9	$(	
%-;!&     	   	     
	
	=> 




 	λ )  		 	 	    
									
	
	%	&		
?) 
	
			 
	
		 
	 	
 	  		    	    	

9	,%--- '&
			
		
	

	
						
   	
 	$	   	 	  .6 	

#! 				
%	
	& 		
%
	& )				

  	 	        
$
		     	 	
  		 		 
	$		
	 
	
  		   	 		 	    
		
			
   	
 	    	     
	 	5 	  	     	  $	
%	 --;8 # --8 #*9	 --@8
35	 )5 *' -6. )5 -678(*/		5 --!&
 
	
	
		
	
	5	 	
				

		$	5				
%'!& /	 		9	$(	
	
		
			
		  <	   	  	 		
 

	
   		 	 	     
 	
 	   		  /	  		
	 	 	  	       	
	 	     	
 ' !  	   
						
	


   	
  	$ 	5   		
		     	
   	 
'		 	
		 	



     	  	
  		 
			
?)	
'!
% 	
	55& 	
'. 
 
  	
  ?) 	      	
  
	 	
	$	5

OCCASION SETTING
Occasion-setting effects in humans
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CONTEXT DEPENDENCY
Context-dependent effects in humans 
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Context-dependent effects in animals
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Suggestion for an alternative model
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Which model is best?
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Combining the models
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